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Abstract. The article deals with the problem of using the interactive technologies in associative forming of basic physical notions by
the medicine students. It enables to depart from the traditional character of the lecture, aiming solely at the mechanical reproduction.
The elaborated associative method of teaching has been introduced and approved by lecturing on the topic “Electrography and Elec-
tric Conductivity of Tissues and Organs”. In order to activate the visual memorization the author recommended to suggest the associ-
ations for the pictures (Leonardo da Vinci golden ratio, Einthoven triangle, picture of the vector-cardiogram, traffic lights with the
black pillar to remember the order of the electrode position etc). The applicability of the methods of an associative flower, bush,
cluster and “agrimony” in lecturing courses has been proved. The specific development of prospect-plans of lectures in a certain
range of medical and biological physics classes in medical universities and the practical approbation of their associative component

has been defined as the subject of our further research.
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Introduction. Contemporary innovative technologies in
education open up a wide selection of the philosophy of
teaching and ways of solving practical tasks for the teach-
er. The interactive methods of education, which aim at
significantly increasing the percentage of mastering the
material, are getting more and more popular, because they
influence not only the consciousness of the student, but
also their perception. Among these, the application of the
associative technology in education performs a significant
role.

The aim of the study. The objective of the research is
to analyze the associative method as one of the interactive
methods of teaching and its application for the training of
future doctors in medical and biological physics. The
possibility to use different forms of associative education
in teaching medical and biological physics, namely in the
“Electrography and Electrical Conductivity of Tissues and
Organs” is relevant for our research.

Results and discussion. It is well known, that organs,
tissues, cells and their components are electrically active,
i.e. the process of their function is connected with the
appearance in their environment of the variable electric
field. Its characteristics (difference of potentials, tension,
caused currents etc.) can be registered. The obtained in-
formation can be used for diagnostics and in order to
research the nature of electrical phenomena in biological
tissues. The registration of the difference of potentials
between the points of the environment surrounding elec-
trically active tissues is called an electrography and the
graph of the temporal dependence of this difference — an
electrogram. The electrographic method is used for the
clinical diagnostics of the heart (electrocardiography),
muscles (electromyography), brain (electroencephalog-
raphy), retina (electroretinography) etc. In the medical
practice among the electrographic methods the method of
research of the electric heart’s activity — electrocardiog-
raphy is mostly wide spread. It is founded on the theory,
developed in 1912-1924 by the Dutch scientist Einthoven,
the founder of the clinical electrocardiography, rewarded
the Nobel prize in 1915. With several corrections and
supplements this method is successfully used in the clini-
cal cardiology nowadays. It enables to diagnose diseases
and illnesses, such as tachy- and bradycardia, myocardial

infarction, born heart defects, hazardous influence of
different pharmaceutical preparations etc.

The peculiarities of studying natural and mathematic
sciences at the medical universities are closely connected
with the importance of physics, chemistry and biology as
the fundamental general curriculum subjects that form the
basis for the future professional competences [4]. The
requirement of deep knowledge in fundamental subjects,
the large volume of information and its comprehensive
understanding, namely when studying the topic “Electrog-
raphy and Electrical Conductivity of Tissues and Organs”
lead to the students’ decline in their motivation to memo-
rize the new material. Because when studying this subject
matter any student is supposed to keep in memory the
material in biology and histology (the structural organiza-
tion of the membranes), chemistry (the ion nature of the
biopotentials), mathematics (vector values and their pro-
jections, basic trigonometric formulae) and physics (the
electric field, the electric dipole, the potential and the
difference of potentials in the electric field of the dipole,
principle of superposition, Ohm’s law in the differential
form etc). In this respect we consider the concept of the
“studying zigzag” by the German educator and psycholo-
gist Gerhard Schéfer productive. The central metaphor of
his theory is a picture of an agrimony. The notions ac-
cording to Schéfer appear from associations and the asso-
ciations are the above mentioned agrimonies that sponta-
neously and randomly connect or associate those things,
which sometimes are absolutely not connected with each
other. When forming the pattern of associative dynamics
Schéfer used the pattern of memory by G. Ebenhaus ac-
cording to the research of associative tests in psychoana-
Iytic studies (Pic. 1). The further evolution of associative
chains is represented by Schéfer in the form of the albu-
men genesis metaphor. The same way chains of amino
acids gradually create cross-connections and structure into
the finished albumen, the “agrimonies” of associations
create cross-intersections and super-positions, which ulti-
mately create the associative surroundings and a finished
concept with the logical nucleus. This method of acquir-
ing knowledge, called “the cognition by zigzag” should
be an addition to the generally accepted, directed, imme-
diate learning and cognition. It has to do primarily with
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the associative forms of studying the periphery phenome-
na on the right and left sides of the main target direction
of study — expecting that these “chaotic elements” will
ultimately be combined into the final significant picture
which will be memorized by learners much better than the
one-dimensional chain of the directed material provided
by the typical “direct” lecturing [6].

Associative chain Chain of Amino Acids

Cross-Connections

Associative

Surroundmg
Log|cal Ball
Nucleus

Finished Notion
(Structure of Argimony)

Albumen

Pic.1. Model of the Notion Forming in Metaphors by G. Schéfer
(Left side — forming of a notion from the associative chain.
Right side — genesis of an albumen.)

Among the interactive methods of teaching we also dif-
ferentiate the method of an “associative bush”. At the
beginning of the lesson the lecturer defines with a single
word the subject of the work, and the students are sup-
posed to remember everything that is associated with this
word. First, the most common associations should be
expressed, then — secondary. The lecturer writes down the
answers in the form of a certain “bush”, which is gradual-
ly “growing up”. This method, which involves the stu-
dents” own experience, is conducted face-to-face, it has a
high level of the students’ interest, and it is practical when
providing grounds for the motivation of learning theoreti-
cal material, especially at the lecture on “Electrography
and Electrical Conductivity of Tissues and Organs”. The
fundament of the Einthovnes’s conception was the theory
of the cordial dipole by Waller (1887), that considers the
heart as an generator of electricity situated in the volumet-
ric homogeneous conductor (Pic. 2).

It is experimentally proved, that at any fixed moment
of time the picture of the equipotential surfaces and power
lines on the tissues surrounding the heart is equal to the
picture created by the field of a dipole, while the tense
section has a negative potential related to the non-tense
one. The basic characteristic feature of an electrostatic
dipole is its dipole moment P = gL — the vector directed
from the negative charge to the positive one. The current
dipole can be as an analogue characterized by an electric
moment D = IL, where [ is the power of current, L —
vector connecting the negative charge with the positive
one. The direction of vector D coincides with the direc-
tion of the current in the inner circle of the generator
(from the “+” to the “-*). It was the way the notion of an
heart dipole was introduced, that was later on transformed
to the notion of the Integral Electric Cordial Vector
(IECV).

The Einthoven Triangle

Pic. 2. Heart as an generator of electricity

At the beginning of the lecture the students are offered
to write down the associations to the key-notions, both the
commonly known ones (dipole, vector, electric field,
equipotential surfaces etc.) and the new ones (Einthoven
triangle, electrography, diversion system). The most
common associations are then to be written by the lecturer
on the blackboard.

Table 1. Basic Formulae Characteristic for the Field
of the Electrostatic Dipole and the Generator of Current
in the Homogenious Conductor
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The next important step for the Einthoven’s model has
also associative foundations. The activity of the vector on
the plane can be described by knowledge of its projec-
tions on two non-parallel straight lines at any moment of
time. In the same way the activity of the heart can be
researched by measurement of the differences of poten-
tials at the corners of the right triangle (Einthoven’s trian-
gle) with the IECV in the centre. During the cardiocycle
the locality of the tense sections will steadily change,
which cause the change of the module and direction of the
IECV, i.e. also the differences of potentials in the stand-
ard diversions.
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In order to activate the visual memorization it is rec-
ommended to suggest the associations for the pictures
(Leonardo da Vinci golden ratio, Einthoven triangle,
picture of the vector-cardiogram, the numbering of the
diversion, the flower with the green stem, yellow middle
and red petals, which grows from the black soil, begin-
ning from the bottom — right leg — black electrode, left —
green, left arm — yellow, right — red one. beginning from
the bottom — right leg — black electrode, left — green, left
arm — yellow, right — red one, traffic lights with the black
pillar to remember the order of the electrode position
etc.). The most common individual associations written
on the blackboard will become then the stable collective
ones, which will lead to the better memorization of the
lecture material and better understanding of the subject as
a whole. In addition to the “associative bush” the lecturer
can use the method of “clustering”. The associative clus-
ters can be used during the actualization and comprehen-
sion of the knowledge. In order to summarize the lecture,
to check and evaluate the acquired knowledge it is useful
to practice the informative cluster. The application of the
“clustering” method may be done in two ways — the con-
struction of a single-level cluster, or a multilevel cluster.

The single-level cluster is a cluster, where all connections
in its structure are on one level. In the multilevel cluster
each word of the next level becomes the basis for the
selection of information [3].

Conclusions. In our opinion if a lecture has an interac-
tive character, paradoxical as it may seem, it is possible
primarily by means of the associative method. It enables
us to some extent to depart from the traditional character
of the lecture, aiming solely at the mechanical reproduc-
tion, which we would call the “Socratic scholastics”.

We showed the perspectives of associative interactive
lecturing methods in order to fulfill several important
functions of a lecture — educational, developing, organiz-
ing, motivational, hedonistic.

The elaborated associative method of teaching has
been introduced and approved by lecturing on the topic
“Electrography and Electric Conductivity of Tissues and
Organs”.

The specific development of prospect-plans of lectures
in a certain range of medical and biological physics clas-
ses in medical universities and the practical approbation
of their associative component will become the subject of
our further research.
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OctanoBu4 H.B. CoBpemenHbIe accolMaTHBHBIE MeTOABI B 00y4eHHH MeHMIIMHCKOI U GHOJI0OTHYecKOii (pu3nke

AnHoTtamusi. CTaThsl MOCBsIIEHA MPOOJIeMe HCTIONb30BaHMS UHTEPAKTUBHBIX TEXHOJIOTHH B accolMaTHBHOM (opmupoBaHuu 6a3o-
BBIX (DM3MYECKUX MOHATHH Y CTYAEHTOB-MeAMKOB. OHO MO3BOJIIET OTOMTH OT TPaJHUIMOHHOTO XapakTepa JICKIUH, HalpaBIeHHOTO
JIMIIb HA MEXaHWYECKOe BOCIIPOM3BeeHNe. Pa3paboTaHHbIN accOIMaTUBHbIM MeTO| 00YUeHHUs BHEIPEH U arpoOHpOBaH B Mperno/a-
BaHUM TeMbI “DiekTporpadus U NeKTpuYecKas IPOBOAMMOCTh TKaHeil u opraHoB”. C Lenbi0 aKTHBHPOBAHHUS BU3YaJbHOIO 3aIo-
MHHaHUsI aBTOP PEKOMEHIyeT MPEJIOKUTh aCCOLMALUK K U300paxkeHHsM (3omoTast nponopiws JleoHapao nqa Bunum, TpeyronbHuk
OHHTXOBEHa, KapTHHA BEKTOPHOH KapANOTPaMMEbI, CBETO(GOp Ha YePHOH CTOWKE AJIS 3aIlIOMHHAHHMS MOPSKA pa3MEIeHHUs dIeKTPO-
10B u.T.1). O60CHOBaHA MPHIMEHUMOCTh METO/IOB aCCOIMATHBHOTO I[BETKA, KyCTa, TPO3/beB U “‘perneiHruKa” B JICKIMOHHBIX Kypcax.
Pa3paboTka crienuaibHBIX [UIAHOB-TPOCIIEKTOB JICKINI B OTpeieIeHHOM Habope yIeOHBIX 3aHATHH 110 MEIUIMHCKON 1 OHOJIorHde-
CKOH (pr3uKe B MEANIIMHCKUX YHHUBEPCUTETAX M MPAaKTHUECKas anpoOanyst UX acCOIMATHBHOTO KOMIIOHEHTA OIpe/ieIeHbl B KauecTBe
npenMeTa OyayIux HCCIe0BaHHIH.

Kniwouesvie cnosa: meduyunckas u ouonozuueckas usuka, uUHmMepakmugHvle neoazocuyecKue mexHoi02uu,; accoyuamueHblil
Memoo
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